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(54) Sample tab

(57) A sample tab for retaining a sample during spec-
troscopic analysis includes a base plate, a sample well,
and a cover plate. The sample well may vary in size to
accommodate different sample volumes, and the base

of the sample well may be positioned above or below the
plane of the base plate. The walls of the sample well may
also include one, or more than one overflow opening for
draining excess sample, and an overflow channel to re-
tain the excess sample.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a tab for retaining a
sample for analysis. More particularly, the present inven-
tion provides an apparatus and method for sample anal-
ysis using a variety of instruments including spectroscop-
ic or microscopic analysis.

BACKGROUND OF THE INVENTION

[0002] Rapid methods for analysis of a compound or
a substance of interest within a biological or non-biolog-
ical sample are desired within the art.
[0003] For example, U.S. Pat. Nos.
4,575,240,4,134,678 and 4,734,260 disclose sample
chambers for fluid analysis within automated analysers.
In U.S. Pat. No. 4,575,240, the sample chamber is com-
plex comprising input and output ports for adding a fluid
sample into a reservoir formed within a prism that is
sealed against a window through which light passes
through. A spring attached to a door of the chamber is
provided so that when the door is closed, the spring urges
the prism against a sealing member. U.S. Pat. No.
4,134,678 discloses an, on-line cuvette that can be use
within an automated analyser comprising sample input
and output ports.
[0004] U.S. Pat. No. 4,734,260 discloses a cuvette for
liquid sample analysis comprising a thin sample chamber
delimited by radiation transmitting members. The cham-
ber is made from a plurality of component parts that when
assembled form the cuvette. Ports extend into, and out
of, the sample chamber for sample injection and with-
drawal. The ports pass through a housing and one of the
radiation transmitting members. Plugs are provided to
seal the ports after a sample has been introduced into
the cuvette.
[0005] U.S. Pat. No. 5,430,542 discloses a simplified
disposable cuvette made of two transparent plastic cover
sheets that are adhesively attached to a third thicker plas-
tic sheet comprising a sample cavity. The disposable cu-
vette comprises input and output ports, with the input port
adapted to be attached to a syringe for sample introduc-
tion. Again, only fluid samples may be analysed using
this disposable cuvette.
[0006] There is a need for a sample chamber that is
easy to use and adaptable for a range of applications,
including the analysis, of semi-solid and fluid samples. It
is an object of the present invention to overcome disad-
vantages of the prior art.
[0007] The above object is met by a combination of
the features of the main claims.
[0008] The sub claims disclose further advantageous
embodiments of the invention.

SUMMARY OF THE INVENTION

[0009] The present invention relates to a sample tab
for retaining a sample for analysis.
[0010] The present invention provides a sample tab
comprising:

a base plate having a top surface and a bottom sur-
face, the top surface of the base plate defining a first
plane;
a well disposed on a section of the base plate, the
well having a side wall and a bottom wall, wherein a
top surface of the bottom wall defines a second
plane, the second plane disposed above or below
the first plane, and
a cover plate hingedly connected to the base plate,
the cover plate having an open position allowing a
sample to be introduced into the well and a closed
position in which a bottom surface of a section of the
cover plate covers the well,

wherein at least a portion of the bottom wall of the well
is transparent or translucent, and wherein at a least a
portion of one of the section of the cover plate and the
section of the base plate is transparent or translucent,
and at least a portion of the other of the section of the
cover plate and the section of the base plate is transpar-
ent, translucent or reflective, or
wherein the bottom wall of the well is defined by the sec-
tion of the base plate, and
wherein at least a portion of one of the section of the
cover plate and the section of the base plate is transpar-
ent or translucent, and the other of the section of the
cover plate and the section of the base plate is transpar-
ent, translucent, or reflective.
[0011] The present invention also provides a set or
combination of two, or more than two sample tabs, where-
in each of the two, or more than two sample tabs com-
prises:

a base plate having a top surface and a bottom sur-
face, the top surface of the base plate defining a first
plane;

a well disposed on a section of the base plate, the
well having a side wall and a bottom wall, wherein a
top surface of the bottom wall defines a second
plane, the second plane disposed above the first
plane, below the first plane, or coincident with the
first plane, and

a cover plate hingedly connected to the base plate,
the cover plate having an open position allowing a
sample to be introduced into the well and a closed
position in which a bottom surface of a section of the
cover plate covers the well,

wherein at least a portion of the bottom wall of the well
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is transparent or translucent, and wherein at a least a
portion of one of the section of the cover plate and the
section of the base plate is transparent or translucent,
and at least a portion of the other of the section of the
cover plate and the section of the base plate is transpar-
ent, translucent or reflective, or
wherein the bottom wall of the well is defined by the sec-
tion of the base plate, and
wherein at least a portion of one of the section of the
cover plate and the section of the base plate is transpar-
ent or translucent, and the other of the section of the
cover plate and the section of the base plate is transpar-
ent, translucent, or reflective, and

a) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height substantially equal to the first
value, and wherein the bottom wall of the well of
one of the two, or more than two sample tabs has
a length of a second value, and the top surface of
the bottom wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a length less than or greater than the
second value, or

b) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height less than or greater than the
first value, and wherein the bottom wall of the well
of one of the two, or more than two sample tabs
has a length of a second value, and the top surface
of the bottom wall of the well of each of the other
one, or more than one of the two, or more than two
sample tabs has a length substantially equal to the
second value.

[0012] The present invention also provides the sample
tab as described above, wherein at least a portion of the
bottom wall of the well is transparent or translucent; and
at least a portion of the section of the cover plate is trans-
parent or translucent, and at least a portion of the section
of the base plate is transparent or translucent; or
 at least a portion of the section of the cover plate is
transparent or translucent, and at least a portion of the
section of the base plate is reflective; or
at least a portion of the section of the cover plate is re-
flective, and at least a portion of the section of the base
plate is transparent or translucent.
[0013] The present invention also provides the sample
tab as described above, wherein the bottom wall of the
well is transparent or translucent; and
the section of the cover plate is transparent or translu-

cent, and the section of base plate is transparent or trans-
lucent, or
the section of the cover plate is transparent or translu-
cent, and the section of the base plate is reflective, or
the section of the cover plate is reflective, and the section
of the base plate is transparent or translucent.
[0014] The present invention also provides the sample
tab as described above, wherein the bottom wall of the
well is defined by the section of the base plate; and
at least a portion of the section of the cover plate is trans-
parent or translucent, and at least a portion of the section
of the base plate is transparent or translucent; or
at least a portion of the section of the cover plate is trans-
parent or translucent, and at least a portion of the section
of the base plate is reflective; or
at least a portion of the section of the cover plate is re-
flective, and at least a portion of the section of the base
plate is transparent or translucent.
[0015] The present invention also provides the sample
tab as described above, wherein the bottom wall of the
well is defined by the section of the base plate; and
the section of the cover plate is transparent or translu-
cent, and the section of base plate is transparent or trans-
lucent, or
the section of the cover plate is transparent or translu-
cent, and the section of the base plate is reflective, or
the section of the cover plate is reflective, and the section
of the base plate is transparent or translucent.
[0016] In another aspect, the present invention pro-
vides a sample tab comprising:

a base plate having a top surface and a bottom sur-
face, the top surface of the base plate defining a first
plane;

a well disposed on a section of the base plate, the
well having a side wall and a bottom wall, the side
wall and the bottom wall being defined by the base
plate, wherein a top surface of the bottom wall de-
fines a second plane, the second plane disposed
above or below the first plane, and

a cover plate hingedly connected to the base plate,
the cover plate having an open position allowing a
sample to be introduced into the well and a closed
position in which a bottom surface of a section of the
cover plate covers the well,

wherein at least a portion of one the section of the cover
plate and the section of the base plate is transparent or
translucent, and the other of the section of the cover plate
and the section of the base plate is transparent, translu-
cent or reflective.
[0017] In a further aspect, the present invention pro-
vides a sample tab comprising:

a base plate having a top surface, a bottom surface,
and an opening extending from the top surface to
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the bottom surface, the top surface of the base plate
defining a first plane, and the bottom surface of the
base plate defining a second plane;

an insert comprising a well for insertion within the
opening, the well having a side wall and a bottom
wall, the insert disposed at least partly in the opening,
wherein a top surface of the bottom wall defines a
third plane, the third plane being above the first
plane, coincident with the first plane, between the
first and the second plane, coincident with the sec-
ond plane, or below the second plane, and

a cover plate connected to the base plate, the cover
plate having an open position allowing a sample to
be introduced in the well and a closed position in
which a bottom surface of a section of the cover plate
covers the well,

wherein at a least a portion of one of the section of the
cover plate and the bottom wall of the base plate is trans-
parent or translucent, and at least a portion of the other
of the section of the cover plate and the section of the
bottom wall of the well is transparent, translucent or re-
flective.
[0018] The present invention also provides a set or
combination of two, or more than two sample tabs, where-
in each of the two, or more than two sample tabs com-
prises:

a base plate having a top surface, a bottom surface,
and an opening extending from the top surface to
the bottom surface, the top surface of the base plate
defining a first plane, and the bottom surface of the
base plate defining a second plane;

an insert comprising a well for insertion within the
opening, the well having a side wall and a bottom
wall, the insert disposed at least partly in the opening,
wherein a top surface of the bottom wall defines a
third plane, the third plane being above the first
plane, coincident with the first plane, between the
first and the second plane, coincident with the sec-
ond plane, or below the second plane, and

a cover plate connected to the base plate, the cover
plate having an open position allowing a sample to
be introduced in the well and a closed position in
which a bottom surface of a section of the cover plate
covers the well,

wherein at a least a portion of one of the section of the
cover plate and the bottom wall of the base plate is trans-
parent or translucent, and at least a portion of the other
of the section of the cover plate and the section of the
bottom wall of the well is transparent, translucent or re-
flective, and

a) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height substantially equal to the first
value, and wherein the top surface of the bottom
wall of the well of one of the two, or more than two
sample tabs has a length of a second value, and
the top surface of the bottom wall of the well of each
of the other one, or more than one of the two, or
more than two sample tabs has a length less than
or greater than the second value, or

b) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height less than or greater than the
first value, and wherein the top surface of the bot-
tom wall of the well of one of the two, or more than
two sample tabs has a length of a second value,
and the top surface of the bottom wall of the well
of each of the other one, or more than one of the
two, or more than two sample tabs has a length
substantially equal to the second value.

[0019] The present invention also relates to the sample
tab as described above, wherein at least a portion of the
section of the cover plate is transparent or translucent,
and at least a portion of the bottom wall of the well is
transparent or translucent; or
at least a portion of the section of the cover plate is trans-
parent or translucent, and at least a portion of the bottom
wall of the well is reflective; or
 at least a portion of the section of the cover plate is
reflective, and at least a portion of the bottom wall of the
well is transparent or translucent.
[0020] The present invention also provides the sample
tab as described above,
wherein the section of the cover plate is transparent or
translucent, and the bottom wall of the well is transparent
or translucent, or
the section of the cover plate is transparent or translu-
cent, and the bottom wall of the well is reflective, or
the section of the cover plate is reflective, and the bottom
wall of the well is transparent or translucent.
[0021] The present invention also provides the sample
tab as described above wherein the side wall comprises
one, or more than one overflow opening, and the side
wall is surrounded by a containment wall, wherein the
side wall and the containment wall define an overflow
channel therebetween, for collecting excess sample as
it is squeezed out by the closing cover plate.
[0022] The containment wall may comprise a sealing
member on its upper surface. The sealing member may
be an O ring, or a pliable material integral with the con-
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tainment wall. In another example, the cover plate is at-
tached to the tab so that the sample proximate the portion
of the cover plate connected to the base plate makes
contact with the cover plate first, and as the cover plate
closes, excess sample is squeezed out through the one,
or more than one overflow opening and into the overflow
ring.
[0023] The cover plate may be connected to the base
plate or may be separate. Further, the sample tab may
comprise a locking member that associates with a cor-
responding mating member, thereby permitting the cover
plate to be connected to the base plate. The locking mem-
ber may comprise, but is not limited to, an element ca-
pable of frictionally engaging an outer portion of a con-
tainment wall, such as a circular ring, or one, or more
than one clip capable of frictionally engaging and attach-
ing the cover plate to the base plate. The locking mem-
bers may be located on the base plate, cover plate or
both the base plate, and the cover plate. Similarly, the
associated mating member that receives the locking
member may be located on the base plate, cover plate
or both the base plate, and the cover plate.
[0024] In other examples of the above-defined sample
tab, the side wall of the well is circular. In further exam-
ples, the containment wall is circular.
[0025] In another aspect, the present invention pro-
vides a method for analyzing a sample, comprising:

i) adding a sample into the well of the sample tab
defined above;
ii) closing the cover plate of the sample tab;
iii) inserting the sample tab into an instrument for
analyzing the sample, and
iv) analyzing the sample.

[0026] In another aspect, the present invention pro-
vides a method for analyzing a set of two, or more than
two samples, comprising:

i) adding one of the two, or more than two samples
into the well of one of the two, or more than two sam-
ple tabs of the set described above;
ii) closing the cover plate of the sample tab from step
i);
iii) inserting the sample tab from step ii) into an in-
strument for analyzing the sample added in step i);
iv) analyzing the sample, and
v) repeating steps i)-iv) for each of the other one, or
more than one sample tab of the two, or more than
two sample tabs.

[0027] In an example of the above methods, in the step
of inserting (step iii)), the sample tab is placed in a hori-
zontal position within a sample holder of the instrument,
and
wherein the sample is analyzed by projecting electro-
magnetic radiation through the well in a direction sub-
stantially perpendicular to the position of the sample tab.

[0028] In another aspect, the present invention pro-
vides a sample tab comprising:

a base plate having a top surface and a bottom sur-
face;

a well defined by a top surface of a section of the
base plate and by a wall extending above the top
surface of the base plate, wherein the wall extending
above the top surface of the base plate comprises
one, or more than one overflow opening, and is sur-
rounded by a containment wall, and wherein the con-
tainment wall and the wall extending above the top
surface of the base plate define an overflow channel
therebetween, and

a cover plate connected to the base plate, the cover
plate having an open position allowing a sample to
be introduced into the well and a closed position in
which a bottom surface of a section of the cover plate
covers the well,

wherein at a least a portion of one of the section of the
cover plate and the section of the base plate is transpar-
ent or translucent, and at least a portion of the other of
the section of the cover plate and the section of the base
plate is transparent, translucent or reflective.
[0029] Other features and advantages of the present
invention will become apparent from the following de-
tailed description. It should be understood, however, that
the detailed description and the specific examples while
indicating preferred embodiments of the invention are
given by way of illustration only, since various changes
and modifications 5 within the spirit and scope of the in-
vention will become apparent to those skilled in the art
from this detailed description.
[0030] This summary does not necessarily describe all
necessary features of the invention but that the invention
may also reside in a sub-combination of the described
features.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and other features of the invention will
become more apparent from the following description in
which reference is made to the appended drawings
wherein:

Figure 1 is a perspective view of a system incorpo-
rating an apparatus of the present invention for
measuring Hemoglobin A1c.

Figure 2 is a perspective view illustrating the sample
tab of the apparatus of Figure 1.

Figure 3 depicts various aspects of an example of a
sample tab of the present invention. Figure 3A illus-
trates an oblique view of the sample tab. Figure 3B
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exhibits a side view of the sample tab.

Figure 4 depicts various aspects of an alternate ex-
ample of a sample tab of the present invention. Fig-
ure 4A illustrates an oblique view of the sample tab.
Figure 4B exhibits a side view of the sample tab.

Figure 5 depicts various aspects of an alternate ex-
ample of a sample tab of the present invention. Fig-
ure 5A illustrates an oblique view of the sample tab.
Figure 5B exhibits a side view of the sample tab.

Figure 6 is a perspective view of another example
of a sample tab according to the present invention.

Figure 7 shows cross sectional views of additional
examples according to the present invention. Figure
7A is a cross-sectional view in the direction of the
arrows 7A-7A in Figure 2. The cover plate connected
to the base plate of the illustrated sample tab has
been removed for the sake of clarity. Figure 7B is a
transverse cross-sectional view of an alternate ex-
ample of the sample tab of the present invention.
The cover plate connected to the base plate of the
illustrated sample tab has been removed for the sake
of clarity.

Figure 8 shows transverse cross-sectional views
through the sample well of further examples of sam-
ple tabs according to the present invention. In Fig-
ures 8A-D, the cover plates connected to the base
plate of the illustrated sample tabs have been re-
moved for the sake of clarity. The side wells of the
sample tabs of Figure 8B and 8D include one, or
more than one opening leading to the containment
channel, which are not shown in these Figures.

Figure 9 shows transverse cross-sectional views
through the sample well of further examples of sam-
ple tabs according to the present invention. In Fig-
ures 9A-D, the cover plates connected to the base
plate of the illustrated sample tabs have been re-
moved for the sake of clarity. The side wells of the
sample tabs of Figure 9B and 9D include one, or
more than one opening leading to the containment
channel, which are not shown in these Figures.

Figure 10 shows transverse cross-sectional views
through the sample well of further examples of sam-
ple tabs according to the present invention. In Fig-
ures 10A-D, the cover plates connected to the base
plate of the illustrated sample tabs have been re-
moved for the sake of clarity. The side wells of the
sample tabs of Figure 10B and 10D include one, or
more than one opening leading to the containment
channel, which are not shown in these Figures.

Figure 11 shows a transverse cross-sectional view

through an additional example of a sample tab ac-
cording to the present invention. The cover plate con-
nected to the base plate of the illustrated sample tab
has been removed for clarity.

Figure 12 shows transverse cross-sectional views
through the sample well of examples of sample tabs
according to the present invention. Figures 12A-C
show different volumes of the sample well obtained
by varying the diameter of a bottom wall that is co-
planar with the top surface of the base plate. The
cover plates connected to the base plate of the illus-
trated sample tabs have been removed for the sake
of clarity.

Figure 13 shows transverse cross-sectional views
through the sample well of examples of sample tabs
according to the present invention. Figure 13A-C
show different volumes of the sample well obtained
by varying the diameter of a bottom wall that lies
below the plane of the top surface of the base plate.
The cover plates connected to the base plate of the
illustrated sample tabs have been removed for the
sake of clarity.

Figure 14 shows transverse cross-sectional views
through the sample well of examples of sample tabs
according to the present invention. Figure 14A-C
show different volumes of the sample well obtained
by varying the diameter of the bottom wall that lies
above the plane of the top surface of the base plate.
The cover plates connected to the base plate of the
illustrated sample tabs have been removed for the
sake of clarity.

Figure 15 shows a transverse cross-sectional view
through examples of the disposable sample well ac-
cording to the present invention. Figures 15A-C
show different volumes of the sample well obtained
by varying the diameter of a bottom wall of an insert
that may be fitted within a base plate.

Figure 16 shows a transverse cross-sectional view
through examples of the disposable sample well ac-
cording to the present invention. Figures 16A-C
show different volumes of the sample well obtained
by varying the diameter of a bottom wall of an insert
that may be fitted within a base plate.

Figure 17 shows examples of transverse cross-sec-
tional views of the disposable sample well according
to the present invention. Figure 17A-C show different
volumes of the sample well obtained by varying the
diameter of a bottom wall of an insert that may be
fitted within a base plate.

Figure 18 shows a transverse cross-sectional view
of another example of a disposable well or insert

9 10 
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according to the present invention, which contains
an overflow channel.

Figure 19 shows a transverse cross-sectional view
of an additional example of an insert fitted within a
sample tab according to the present invention.

Figure 20 shows a transverse cross-sectional view
of an additional example of an insert fitted within a
sample tab according to the present invention.

DESCRIPTION OF PREFERRED EMBODIMENT

[0032] The invention relates to a tab for retaining a
sample for analysis. More particularly, the present inven-
tion provides a sample tab and a method for sample anal-
ysis using a variety of instruments including a spectro-
photometer or a microscope.
[0033] The following description is of a preferred em-
bodiment by way of example only and without limitation
to the combination of features necessary for carrying the
invention into effect.
[0034] The present invention provides a sample tab
that may be used for the determination of a substance
within a sample using spectroscopic or microscopic anal-
ysis. The sample tab comprising a base plate, a well dis-
posed on the base plate and a cover plate. In a broad
aspect, the present invention also provides an apparatus
for determining the concentration of a substance in a
sample where the apparatus comprises a sample hous-
ing for receiving a sample tab; a radiation source; and
radiation detector, operatively coupled with a system for
providing a determination of the substance within the
sample based on the determination of transmitted or re-
flected radiation.
[0035] According to one embodiment of the present
invention, the sample housing comprises a block with a
slit for inserting the sample tab. The sample tab consists
of a base plate with a well on the base plate for containing
the sample and a cover plate which can be placed over
the well prior to inserting the sample tab in the housing,
preferably the cover plate closes automatically when in-
serted in the sample housing. The well may be of any
desired shape and of any suitable volume.
[0036] The present invention also provides a method
of determining the concentration of a substance within a
sample using a sample tab.
[0037] For example, which is not to be considered lim-
iting in any manner, the sample tab as described herein
may be used to determine the occurrence or concentra-
tion of any substance within a biological or non-biological
sample. Preferably the sample is a fluid sample, for ex-
ample but not limited to blood, or a semi-solid sample. A
non-limiting example is provided herein where the sam-
ple tab of the present invention may be used, in combi-
nation with a spectrophotometer, to test a diabetic pa-
tient’s compliance with their insulin dosing regime by
quantifying The amount of HbA1c and Hb contained in a

blood specimen taken from the patient, without further
treatment of the specimen, and comparing the concen-
tration of HbA1c and Hb within the sample. In this non-lim-
iting example, an elevated ratio of HbA1c reflects a lack
of patient compliance. However, it is to be understood
that the sample tab of the present invention may be used
to determine the concentration of any substance within
a sample using spectroscopic, microscopic, or other
analysis that requires that a sample be retained within a
translucent or transparent tab. Furthermore, the sample
tab as described herein may comprise at least one sur-
face that reflects incident radiation. Examples of other
biological samples that may be determined include, but
are not limited to whole blood, plasma, serum, sinovial
fluid, cerebral spinal fluid, urine, lymph, mucus, faeces,
and semen. However, non-biological samples may also
be readily tested as described herein. Examples of
non-biological samples include, but are not limited to
dairy products, for example, milk, cheese, cottage
cheese, yoghurt, or ice cream, or beverages, or semi-sol-
id foods. Non-limiting examples of substances that may
detected in these samples include Hemoglobin, one or
more proteins, albumin, globulin, fat, lactose etc. An ex-
ample of a non-limiting measurement that can be made
is hematocrit in blood.
[0038] According to the present invention, there is pro-
vided a method of quantification of one or more substanc-
es within a sample comprises the steps of:

i) generating a calibration algorithm for each of the
substances to be determined;

ii) obtaining a sample and placing the sample into a
sample tab;

iii) measuring with a spectrophotometer, absorbance
of radiation by each of the substances in the sample;
and

iv) incorporating the absorbance measured in step
(iii) in the algorithms generated in (i), and calculating
the concentration of the substances in the sample.

[0039] For example which is not to be considered lim-
iting, if the sample is blood, then the concentration of
HbA1c, and Hb may be determined. In this case the meth-
od of quantification of the one or more chemical com-
pounds comprises the steps of:

i) generating a calibration algorithm for each of the
HbA1c and Hb;

ii) obtaining a blood sample and placing the blood
sample into a sample tab,

iii) measuring with the spectrophotometer, absorb-
ance of radiation by each of the HbA1c, and Hb in
the blood sample; and
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iv) incorporating the absorbance measured in step
(iii) in the algorithms generated in (i), and calculating
the concentration of the HbA1c and Hb in the sample.
Alternatively, one algorithm can be developed for the
ratio of HbA1c, to Hb expressed as % HbA1c.

[0040] According to a method of the present invention
quantification includes calculation of the first derivatives
of at least two portions of a spectrum generated from a
scan for each of the chemical compounds being deter-
mined, for example but not limited to, HbA1c, and Hb
which may then be used to calculate each of the HbA1c
and Hb concentrations in the sample. Similarly, PLS (Par-
tial Least Squares) or PCA (Principal Components Anal-
ysis) may be used depending on the analyte being ana-
lysed.
[0041] According to another aspect of the present in-
vention, the method as described herein can be used
with reflectance instead of absorbance. In the case of
reflectance, either the base plate or the cover plate may
have a reflective surface or may be made of reflective
material. Such a reflective surface or material could in-
clude any suitable reflective coating, for example, but not
limited to, a ceramic coating, barium sulfate, Spectral-
on™, Spectraflect™, or Duraflect™.
[0042] Turning now to the sample housing within a
spectrophotometer and sample tab, as may be seen in
FIG. 1, electromagnetic radiation from the spectropho-
tometer is delivered to the sample in the sample tab (5)
through a source or incident optical fibre (60) while the
sample rests in a sample tab holder (70) within a sample
housing (80). The electromagnetic radiation passing
through the sample tab and specimen is received by a
receiving optical fiber (90), and processed further to de-
termine concentrations of one or more substances within
the sample.
[0043] The instrument shown in Figure 1 is configured
for the use of a horizontal sample tab, however the sam-
ple tab may also be used in a vertical position within a
spectrophotometer or other apparatus. For example, the
sample tab may be inserted within a cuvette holder for
use within standard spectrophotometers. In this applica-
tion, the cuvette holder would be configured to hold the
sample tab within the path of the radiation beam, as would
be the case with a standard cuvette. The cuvette holder
can be configured for horizontal or vertical use. However,
there are several advantages that may be associated
with horizontal use. For example, in sample comprising
particulate matter, by maintaining the sample tab hori-
zontally there is a uniform settling of components within
the sample, in the direction of the incident radiation beam,
such that the particulate matter remains in the light path
even after it has travelled. An example of particulate mat-
ter is red blood cells in a blood sample.

Sample Tab

[0044] According to an aspect of the present invention,

there is provided a sample tab for retaining a sample for
further analysis, for example, but not limited to using a
spectrophotometer or a microscope. A non-limiting ex-
ample for the use of the sample tab of the present inven-
tion is to monitor a diabetic patient’s compliance with their
insulin dosing regime by spectrophotometry.
[0045] The sample tab (5) comprises:

a) a base plate (45) with a top surface (48) and a
bottom surface, the top surface (48) of the base plate
defining a first plane (70), the base plate character-
ized as having at least a portion that permits trans-
mission or reflectance of electromagnetic radiation;

b) a well or sample cavity (10) disposed on a section
of the base plate for retaining the sample, the well
having a side wall (15) and a bottom wall (13), where-
in a top surface (12) of the bottom wall (13) defines
a second plane (75), the second plane being coinci-
dent with the first plane, disposed above the first
plane, or disposed below the first plane. For exam-
ple, the second plane may be parallel to and offset
from the first plane. More particularly, the top surface
of the base plate and the top surface of the bottom
wall of the well define a first horizontal plane, and a
second horizontal pane, respectively, wherein the
second horizontal plane is coincident with or may be
vertically offset from the first horizontal plane. The
well may be of any desired volume and may be of
any shape; and

c) a cover plate (40) having at least a portion that
permits transmission or reflectance of electromag-
netic radiation.

[0046] Examples of the above-defined sample tabs are
shown in Figures 7B, 8A, 8C, 9A, 9C, 10A, and 10C.
[0047] The sample tabs of the present invention may
also optionally comprise one, or more than one overflow
groove or opening (20) in the side wall (15) of the well
(10) permitting drainage of excess sample from within
the well. Examples of such sample tabs are shown in
Figures 2-6, 7A, 8B, 8D, 9B, 9D, 10B and 10D.
[0048] In use, a sample is retained in the well between
the base plate and the cover plate so that electromagnetic
radiation may pass through the base plate, through a
sample in the well, and the cover plate. However, it is
within the scope of the present invention that the radiation
beam may travel through the sample, and be reflected
off either the base plate or cover plate thereby doubling
the path length of the radiation beam. By doubling the
path length, a reduced volume of sample may be used
during analysis. Either the base plate or the cover plate
may have a reflective surface, or may be made of, re-
flective material.
[0049] The sample well defined by a side wall and a
bottom wall may contain one, or more than one opening
or groove within the side wall, and an overflow channel
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for collecting excess sample as it is squeezed out by the
closing cover plate. Preferably, the side wall contains
one, or more than one opening, and an overflow channel,
and the cover plate is connected to the base plate by, for
example, a hinge or a tether, so that the sample proxi-
mate the edge of the cover plate connected to the base
plate, makes contact with the cover plate first and as the
cover plate closes, excess sample is squeezed out
through the one, or more than one opening, which are
preferably situated at the side where the cover plate
makes final contact with the rest of the tab, and into the
overflow channel. If the cover plate is connected to the
base plate by way of a hinge, this design can help the
sample tab slide into the receptor of an instrument, such
as a spectrophotometer.
[0050] Referring now to Figure 2, there is shown an
aspect of an embodiment of the sample tab of the present
invention. Shown in Figure 2, is sample tab (5) comprising
base plate (45), cover plate (40) and sample well (10)
defined by wall (15). Sample well (10) may be of any
volume required, for example, but not limited to, a size
sufficient to allow a drop of blood to fill the well, preferably
with some excess. For example, the volume of the sam-
ple well may be from about 10 PL to about 10 mL, or an
amount or subrange therebetween, from about 50 PL to
about 5 mL, or an amount or subrange therebetween,
from about 100 PL to about 2.5 mL, or an amount or
subrange therebetween, from about 250 PL to about 1
mL, or an amount or subrange therebetween, or from
about 500 PL to about I mL, or an amount or subrange
therebetween.
[0051] The sample well may also be large enough to
accommodate about 10 mL of a sample, for example
urine or a beverage. It must be understood that these are
just non-limiting examples of sample sizes. In an embod-
iment which is not meant to be considered limiting in any
manner, the well is circular and comprises dimensions
of about 4 mm in diameter and about 2 mm in depth.
Overflow openings or grooves (20) in wall (15) allow ex-
cess sample to flow out of sample well (10) when cover
plate (40) is closed over sample well (10) and base plate
(45). The height of the side wall (15) of the well may vary
depending on the sample volume desired, but, generally
does not exceed the height of the containment wall (37).
[0052] A second wall, such as, but not limited to, a
containment wall (37) may be employed to retain the
sample that overflows sample well (10), into an overflow
channel (30) to prevent leakage of fluid from the sample
tab, while permitting a sample of sufficient volume to fill
the well. In this regard, the vertical height of containment
wall (37) is less than or equal to the height of closed wall
(15) defining sample well (10), more preferably it is equal
to the height of closed wall (15) defining sample well (10).
Cover plate (40) is preferably attached to base plate (45)
by hinge (50) or other suitable attachment means known
in the art. However, a non-hinged cover plate may also
be used. The cover plate may be snapped on to the base
plate as described below.

[0053] The cover plate, the base plate, or the entire
sample tab may be manufactured from any suitable ma-
terial known in the art for example, but not limited to, a
transparent, translucent material, such as glass, plastic
or a combination thereof, or a reflective material. If the
base plate and cover plate are transparent or translucent,
then it is preferred that the base plate, and cover plate
comprise a transparent or translucent plastic, such as
but not limited to polypropylene, polycarbonate, polyeth-
ylene, or polystyrene, however, a glass plate may also
be used. If either of the base plate or cover plate is re-
flective, then a reflective material, for example but not
limited to a ceramic coating, barium sulfate, Spectral-
on™, Spectraftect™, or Duraflect™ may be used for one
of the base or cover plates. As described in more detail
below, the sample tab may be fitted with an insert (e.g.
see 11; Figures 11, 15-19 and 20) that comprise the sam-
ple well. In this case, the sample tab may be opaque and
of a different material that used for the insert, for example
but not limited to a plastic, pliable polymer, nylon or sim-
ilar material.
[0054] Optionally, the sample tab of the present inven-
tion may comprise a locking member to lock cover plate
(40) to the base plate (45). The locking member may
comprise a portion of the cover plate, base plate or both.
Further, the locking member may reversibly or irrevers-
ibly lock the cover to the base plate. Any locking member
known in the art may be employed with the sample tab
of the present invention, for example, but not limited to
those as shown in Figure 3-5. The use of a containment
wall ensures that the sample is retained within the sample
tab and reduces contamination between samples. Fur-
thermore, by locking the cover plate of the sample tab in
a closed position, the sample tab may be readily disposed
of after use without sample leakage, or the sample tab
may be used in a vertical position, for example within a
cuvette holder adapted for use within spectrophotome-
ters.
[0055] Referring now to Figure 3, there is shown an
alternate aspect of an embodiment of the present inven-
tion. In Figure 3A, there is shown a perspective view of
a sample tab (5) with cover plate (40) positioned over
base plate (45) and revealing a well (10) defined by wall
(15), overflow grooves (20), overflow-channel (30; Fig-
ures 1 and 2), and hinge (50). Figure 3B shows a side
view of a sample tab (5) wherein cover plate (40) is open.
Also shown in Figure 3B is a locking member (60) which
permits cover plate (40) to be fastened to base plate (45).
In the aspect of the embodiment shown in Figure 3B, the
locking member (60) comprises a circular ring, capable
of frictionally engaging containment wall (37), thereby
reversibly attaching cover plate (40) to base plate (45),
preventing the escape of a sample from the sample tab.
However, as would be evident to someone of skill in the
art, the locking member (60) comprising a circular ring
may be attached to the base plate (45) in a variety of
ways, for example, but not limited to, frictionally engaging
a protrusion located on the outside of containment wall
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(37), or frictionally engaging a recessed groove in the
base plate (38; Figure 8B, 8D), adjacent to and below
containment wall (37).
[0056] When the cover plate is closed over the well,
and attached to the base plate, it is preferred that the top
surface (35) of the containment wall (37) seals against
the lower surface of the cover slip. However, the locking
member (60) may also be used to help seal the sample
within the sample tab should any leakage occur past the
containment wall (37). The embodiment shown in Figure
3 shows a hinged cover plate, however, it is to be under-
stood that cover plate (40) comprising locking member
(60) may be separate from base plate (45), and the cover
plate may be attached to the base plate after a sample
is introduced into well (10). Since the cover plate is at-
tached to the base plate, the final sample tab assembly
serves as one unit.
[0057] If it is required that the sample be effectively
sealed within well (10), then the upper surface of con-
tainment wall (37) may be modified to comprise a sealing
member (35), for example an "O ring" that fits within a
grooved upper surface of the containment wall, the top
surface of the containment wall (37) may be made of a
softer pliable material, for example silicon, yet integral
with the base plate. Alternatively, the top surface (35) of
the containment wall (37) may be lubricated so that when
cover slip (40) is attached to base plate (45) a seal is
formed between base plate (45) and cover slip (40). The
use of a containment wall ensures that the sample is
retained within the sample tab and reduces contamina-
tion between samples. Furthermore, by locking the cover
plate of the sample tab in a closed position, the sample
tab may be readily disposed of after use without sample
leakage.
[0058] Referring now to Figure 4, there is shown an
alternate aspect of an embodiment of the present inven-
tion. Figure 4A shows a perspective view, and in Figure
4B, a side view, of a sample tab (5) with cover plate (40)
and base plate (45). In these figures, cover plate (40) is
open revealing well (10) defined by wall (15), overflow
grooves (20), and containment wall (37). Also shown in
Figure 4B are locking members (60) which permit cover
plate (40) to be attached to base plate (45). In the aspect
of the embodiment shown in Figure 4A and 4B, locking
members (60) comprise one or more clips capable of
frictionally engaging base plate (45), at a corresponding
recess (65) within the base plate, thereby locking cover
plate (40) to base plate (45) and preventing the escape
of a sample from well (10). Locking members (60) may
be positioned so that when engaged with the base plate
at the corresponding recess (65), they do not extend be-
low the lower surface of the base plate, so that a smooth
bottom surface is obtained. Such a smooth surface may
be required for sliding the sample tab into a receptor of
an apparatus, or for microscopic viewing.
[0059] If it is required that the sample be effectively
sealed within well (10), then the upper surface of con-
tainment wall (37) may be modified to comprise a sealing

member (35), for example an "O ring" that fits within a
grooved upper surface of the containment wall, the top
surface of the containment wall (37) may be made of a
softer pliable material, for example silicon, yet integral
with the base plate. Alternatively, the top surface (35) of
the containment wall (37) may be lubricated so that when
cover slip (40) is attached to base plate (45) a seal is
formed between base plate (45) and cover slip (40). As
described above, the use of a containment wall and op-
tionally a locking cover plate ensures that sample leak-
age is kept to a minimum.
[0060] Referring now to Figure 5, there is shown an-
other aspect of embodiment of the present invention. In
Figure 5A, there is shown a perspective view, and in Fig-
ure 5B a side view, of sample tab (5) with cover plate
(40) positioned over base plate (45). In Figure 5A, cover
plate (40) is open revealing well (10) defined by wall (15),
overflow grooves (20), containment wall (37) and hinge
(50). Also shown in Figure 5B is locking member (60)
which permits cover plate (40) to be attached to base
plate (45) by association with a corresponding mating
recess (65) positioned on the base plate. In the aspect
of the embodiment shown in Figure 5A and 5B, locking
member (60) comprises a clip capable of frictionally en-
gaging mating recess (65) and locking cover plate (40)
to base plate (45), preventing the escape of the sample.
The mating recess may extend through the base plate
(45), and engage the bottom surface of the base plate,
or the locking member may engage a snap portion within
recess (65) and not extend thorough the base plate. A
smooth bottom surface may be required for sliding the
sample tab into a receptor of an apparatus, or for micro-
scopic viewing. It is to be understood that the locking
member (60) may be positioned in the base plate, and
recess (65) positioned on the cover slip if desired.
[0061] If it is required that the sample be effectively
sealed within well (10), then the upper surface of con-
tainment wall (37) may be modified to comprise a sealing
member (35) so that when cover slip (40) is attached to
base plate (45) a seal is formed between base plate (45)
and cover slip (40). In this embodiment, the use of a con-
tainment wall ensures that the sample is retained within
the sample tab and reduces contamination between sam-
ples. Furthermore, by locking the cover plate of the sam-
ple tab in a closed position, the sample tab may be readily
disposed of after use without sample leakage, or it may
be used in a vertical position as required.
[0062] Figures 3-5 illustrate a locking member (60) on
the cover plate (40) of the sample tab (5) of the present
invention. However, it is also possible that locking mem-
ber (60) may comprise a portion of base plate (45), and
that the corresponding recess (65) be positioned on the
cover plate (40).
[0063] In the examples of the sample tab shown in Fig-
ures 2-6 and 7A-B, a top surface (48) of the base plate
(45) and a top surface (12) of the well (10) disposed on
the base plate (45) define a first plane (70) and a second
plane (75), respectively, which are coincident. In other
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examples, the top surface (48) of the base plate (45) and
the top surface (12) of the bottom wall (13) of the well
(10, 11) define a first plane (70) and a ) second plane
(75), respectively, wherein the second plane is disposed
below the first plane, as illustrated, for example, in Fig-
ures 8A-D and 9A-D, or the second plane is disposed
above the first plane, as shown, for example, in Figures
10A-D.
[0064] The side and bottom walls of the well may be
defined by the base plate, that is, the base plate and the
well may be formed as a single structure, by, for example,
injection molding (see 10 in Figure 7A-B, 8A-B, 9A-B and
10A-B). In other examples, the well is a separate struc-
ture, or insert, having side and bottom walls, which is
fixedly or removably connected to a separately formed
base plate, as illustrated by 11 in Figures 8C-D, 9C-D,
10C-D, and 11. For example the insert (11) may be press
fit within an opening of appropriate size and shape that
is defined by the base plate (45).
[0065] The top surface of the side wall of the well (10)
disposed on the sample tab may be level with the top
surface (48) of the base plate (45; see Figures 8A-D), or
extend above the top surface (48) of the base plate (45;
see Figure 7A-B, 9A-D and 10A-D). Similarly, the top
surface of the containment wall (37), when present, may
be level with the top surface (48) of the base plate (45;
Figure 8B, 8D), or above the top surface (48) of the base
plate (35; Figures 7A, 9B, 9D, 10B and 10D). If the plane
defined by the top surface (12) of the bottom wall (13) of
the well (10), 75, is lower than the plane defined by the
top surface (48) of the base plate (45), the base plate
may contain a groove (38) for frictionally engaging a lock-
ing member connected to the cover plate (see Figure 8B
and 8D).
[0066] In another example, illustrated in Figure 11, the
base plate (45) has a top surface (48), a bottom surface
(52), and an opening extending from the top surface to
the bottom surface, wherein the top surface of the base
plate defines a first plane (80), and the bottom surface
of the base plate defines a second plane (85). An insert
(11) comprising a well (10) having a side wall (15) and a
bottom wall (13) is disposed at least partly in the opening,
wherein a top surface (12) of the bottom wall (13) defines
a third plane (91), the third plane being above the first
plane, coincident with the first plane, between the first
and the second plane, coincident with the second plane,
or below the second plane. In this example, the side wall
of the well may be defined by the base plate, or the well
may be fabricated as a separate structure. In the latter
case, the well may be advantageously disposed of after
use, and the base plate of the sample tab reused with a
new well. Furthermore, a number of disposable sample
wells of different volumes could be employed in this last
example, permitting the analysis of a diverse array of
samples of different volumes.
[0067] The insert (11) comprising well (10) may also
define a containment channel (30) between the side wall
(15) and a containment wall (37), as illustrated in Figure

18, which are connected by one, or more than one over-
flow openings (not shown).
[0068] The insert (11) may be retained within the open-
ing of the base plate (45) by frictional engaging the sur-
face of the base plate defining the opening, as illustrated
in Figure 11. Alternatively, the insert (11) may be retained
within the opening of the base plate (45) by use of a
snap-fitting. For example, the insert (11) may contain a
pair of ridges (92), which matingly engage with a corre-
sponding pair of recesses or grooves (95) within the
opening, as illustrated in Figure 19, or alternatively, the
opening may comprises a pair of ridges that matingly
engage within a pair of recesses formed on the periphery
of the well. In another example shown in Figure 20, the
insert (11) may comprising a flange (100) at or adjacent
to its top surface, which has an outside diameter larger
than the diameter of the opening of the base plate (45),
so that the upper part of the well may rest above the
upper part of the opening of the sample tab.
[0069] The insert (11) may be manufactured from any
suitable material known in the art for example, but not
limited to, a transparent, translucent material, such as
glass, plastic or a combination thereof, or a reflective
material. Examples of a transparent or translucent ma-
terial include a transparent or translucent plastic, such
as, but not limited to polypropylene, polycarbonate, pol-
yethylene, or polystyrene, however, a glass plate may
also be used. Examples of reflective materials, include,
for example, but are not limited to a ceramic coating,
barium sulfate, Spectralon™, Spectraflect™, or Du-
raflect™. As described above, a sample tab that is to be
fitted with an insert (11) may be made from an opaque
material that is the same or different from that used for
the insert. For example which is not to be considered
limiting in any manner, the sample tab may be made of
a medium to soft plastic, pliable polymer, nylon or similar
material. Such a material will permit the sample tab to
remove and replace different inserts as required.
[0070] In addition, the section of the cover plate that
contacts the top surface of the well when the cover plate
is placed in the closed position, may be a separate com-
ponent fabricated of a translucent, transparent or reflec-
tive material.
[0071] The depth or height of the inner surface of the
side wall of the well (see "h"; Figures 12-17), and, there-
fore, the volume of the well (10) and the containment
channel (30) may be varied according to the needs of
the sample tab. For example, a shallow well and contain-
ment channel may be used when small samples are be-
ing tested using the sample tab. In addition, the combined
height of the base plate, including the well, and any con-
tainment wall should not exceed a predetermined value
A (e.g. see Figures 8A-D), so that when the cover plate
is closed over the sample tab, the combined height of
the closed cover plate and the base plate, will not exceed
the height or clearance of a sample tab receptacle within
a spectrometer that is used for measuring the values, for
example, a concentration of an analyte within a sample
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placed within the well of the sample tab.
[0072] Figures 12A-C show additional examples of
sample tabs according to the present invention, in which
the top surface of the base plate defines a first plane (70)
and the top surface (12) of the bottom wall (13) of the
well (10) defines a second plane, wherein the first and
the second planes are coincident. The volume of the well
may be adjusted by increasing, or, alternatively, by de-
creasing the diameter (d) of the well, as shown in Figures
12B and 12C.
[0073] In addition, the volume of the well may be de-
creased or increased by shortening or lengthening, re-
spectively, the height of the inner surface of the side wall
of the well ("h", see Figures 12-14). For accommodating
samples of increasingly smaller volumes, for example,
samples in the range of from about 5 PL to 100 PL, sam-
ple tabs according to the present invention, in which the
second plane (75) is disposed above the first plane (70),
as illustrated, for example, in Figure 14A, may be used.
For samples of relatively larger volumes, for example,
samples in the range of from about 500 PL to about 1
mL, sample tabs according to the present invention, in
which the second plane (75) is disposed below the first
plane (70), as illustrated, for example, in Figure 13A, may
be used. The volume of the well of the sample tabs shown
in Figures 13A and 14A may also be varied by increasing
or decreasing the length of the top surface of the bottom
wall (12), for example the diameter of a circular well ("d";
see Figures 12-14). For example, the volume of the sam-
ple tabs shown in Figure 13A and 14A may be reduced
by decreasing the length of the top surface of the bottom
wall (12) of the well, as illustrated in Figure 13B-C and
14B-C, respectively.
[0074] Accordingly, the present invention provides a
set of two, or more than two sample tabs, wherein each
of the two, or more than two sample tabs comprises:

- a base plate having a top surface and a bottom sur-
face, the top surface of the base plate defining a first
plane;

- a well disposed on a section of the base plate, the
well having a side wall and a bottom wall, wherein a
top surface of the bottom wall defines a second
plane, the second plane disposed above the first
plane, below the first plane, or coincident with the
first plane, and

- a cover plate hingedly connected to the base plate,
the cover plate having an open position allowing a
sample to be introduced into the well and a closed
position in which a bottom surface of a section of the
cover plate covers the well,

wherein at least a portion of the bottom wall of the well
is transparent or translucent, and wherein at a least a
portion of one of the section of the cover plate and the
section of the base plate is transparent or translucent,

and at least a portion of the other of the section of the
cover plate and the section of the base plate is transpar-
ent, translucent or reflective, or
 wherein the bottom wall of the well is defined by the
section of the base plate, and
wherein at least a portion of one of the section of the
cover plate and the section of the base plate is transpar-
ent or translucent, and the other of the section of the
cover plate and the section of the base plate is transpar-
ent, translucent, or reflective, and

a) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height substantially equal to the first
value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of the
other one, or more than one of the two, or more
than two sample tabs has a length less than or
greater than the second value, or

b) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height less than or greater than the
first value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of the
other one, or more than one of the two, or more
than two sample tabs has a length substantially
equal to the second value.

[0075] In addition, the present inventin relates to a
method for analyzing a set of two, or more than two sam-
ples, comprising:

i) adding one of the two, or more than two samples
into the well of one of the two, or more than two sam-
ple tabs of the set described above;
ii) closing the cover plate of the sample tab from step
i);
v) inserting the sample tab from step ii) into an in-
strument for analyzing the sample added in step i);
vi) analyzing the sample, and
v) repeating steps i)-iv) for each of the other one, or
more than one sample tab of the two, or more than
two sample tabs.

[0076] In order to maintain the same optical path for
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samples of differing volumes, it is preferred that sample
tabs having wells of differing diameters but of the same
height are used, such as the sample tabs illustrated in
Figures 12A-C, 13A-C or 14A-C. The use of a series or
a set of sample tabs having wells of the same height but
of different diameters allows the same length of optical
path to be maintained for samples of different volume,
and minimizing the air space for the samples of relatively
lower volume, which would be present if sample tabs of
the same height and diameter would be used for all of
the samples of different volumes. By reducing or remov-
ing the air space within the sample well, air-sensitive
samples, for example blood, may be more accurately an-
alyzed.
[0077] Figures 15A-C, 16A-C and 17A-C show exam-
ples of a removable insert (11) according to the present
invention. The volume of the well (10) may be adjusted
by increasing, or by decreasing the diameter (d) of the
well, as shown in Figures 15A-C, 16A-C or 17A-C. In
addition, the volume of the well (10) may be decreased
or increased by shortening or lengthening, respectively,
the height (H) of the well (10). For example, Figures
16A-C illustrate a set of wells having a relatively longer
height (H), and, consequently, larger volumes than the
corresponding wells shown in Figures 15A-C. Figures
17A-C show inserts (11) comprising wells (10) having a
relatively shorter height, and, consequently, smaller vol-
umes than the corresponding wells shown in
Figures15A-C. By using set of inserts, or sample tabs
that are characterized in comprising wells with a similar
height (H), or set of wells having a similar diameter (d),
measurements may be obtained that have reduced var-
iability arising from non-sample sources. For example,
by maintaining the height of the well constant the length
of the light path through the sample, and the sample tab,
is the sample over a range of sample volumes.
[0078] Accordingly, the present invention also pro-
vides a set of two, or more than two sample tabs, wherein
each of the two, or more than two sample tabs comprises:

- a base plate having a top surface, a bottom surface,
and an opening extending from the top surface to
the bottom surface, the top surface of the base plate
defining a first plane, and the bottom surface of the
base plate defining a second plane;

- an insert comprising a well for insertion within the
opening, the well having a side wall and a bottom
wall, the insert disposed at least partly in the opening,
wherein a top surface of the bottom wall defines a
third plane, the third plane being above the first
plane, coincident with the first plane, between the
first and the second plane, coincident with the sec-
ond plane, or below the second plane, and

- a cover plate connected to the base plate, the cover
plate having an open position allowing a sample to
be introduced in the well and a closed position in

which a bottom surface of a section of the cover plate
covers the well,

wherein at a least a portion of one of the section of the
cover plate and the bottom wall of the base plate is trans-
parent or translucent, and at least a portion of the other
of the section of the cover plate and the section of the
bottom wall of the well is transparent, translucent or re-
flective, and

a) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height substantially equal to the first
value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of the
other one, or more than one of the two, or more
than two sample tabs has a length less than or
greater than the second value, or

b) wherein an inner surface of the side wall of the well
of one of the two, or more than two sample tabs
has a height of a first value, and the inner surface
of the side wall of the well of each of the other one,
or more than one of the two, or more than two sam-
ple tabs has a height less than or greater than the
first value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of the
other one, or more than one of the two, or more
than two sample tabs has a length substantially
equal to the second value.

[0079] In addition, the present invention also relates
to a method for analyzing a set of two, or more than two
samples, comprising:

i) adding one of the two, or more than two samples
into the well of one of the two, or more than two sam-
ple tabs of the set defined above;
ii) closing the cover plate of the sample tab from step
i);
vii) inserting the sample tab from step ii) into an in-
strument for analyzing the sample added in step i);
viii) analyzing the sample, and
v) repeating steps i)-iv) for each of the other one, or
more than one sample tab of the two, or more than
two sample tabs.

[0080] In order to maintain the same optical path length
for samples of differing volumes, replaceable inserts of
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differing diameters but of the same height should be
used, such as the set of inserts illustrated in Figures
15A-C, the set of inserts shown in Figures 16A-C, or the
set of inserts shown in Figures 17A-C. It is to be under-
stood that additional members of each of these sets may
be include that have a different well volume, providing
that the height (H) remains constant. The use of a series
of sample tabs having wells of the same height but of
different diameters allows the length of the optical path
to be maintained for samples of different volume by min-
imizing air space for the samples of relatively lower vol-
ume, which would be present if sample tabs of the same
height and diameter would be used for all of the samples
of different volumes.
[0081] The sample tab of the present invention may
retain any sample for analysis using any suitable instru-
ment, for example, but not limited to spectroscopic or
microscopic analysis. Preferably the sample tab retains
a fluid or semi-solid sample, for example, but not limited
to non-biological, or biological samples. Examples of
non-biological samples include, but are not limited to
dairy products, for example, milk, cheese, cottage
cheese, yoghurt, or ice cream, or beverages, or semi-sol-
id foods. Examples of biological fluids include, but are
not limited to whole blood, plasma, serum, sinovial fluid,
cerebral spinal fluid, urine, lymph, mucus, faeces, and
semen.
[0082] The embodiments shown in Figures 2-6, 7A-B,
8A-D, 9A-D, 10A-D, 11, 12A-C, 13A-C, 14A-C, 15A-C,
16A-C, 17A-C and 18-20 are meant to be exemplary rath-
er than limiting in any manner. Those of skill in the art
will understand that modifications of the sample tab, base
plate, cover plate and locking member, or a combination
thereof may be made without departing from the spirit
and scope of the present invention, and it is fully intended
that such modifications are contemplated by the sample
tab of the present invention.
[0083] The sample tab as described herein may be
used within a spectrophotometer using standard meth-
ods as known in the art, for example as disclosed in U.S.
Pat. Nos. 5,846,492, US 6,268,910, WO 98/39634 (all of
which are incorporated herein by reference). These ref-
erences disclose the spectroscopic analysis of a biolog-
ical fluid within a plastic or polyethylene container, for
example blood bag tubing (U.S. Pat. Nos. 6,268,910), or
a pipette tip (WO 98/39634; U.S. Pat. No. 5,846,492)
However, it is to be understood that the sample tab as
described herein may be readily adapted for other ana-
lytical uses including microscopic analysis.
[0084] The above description is not intended to limit
the claimed invention in any manner. Furthermore, the
discussed combination of features might not be abso-
lutely necessary for the inventive solution.
[0085] All references are herein incorporated by refer-
ence.
[0086] The present invention has been described with
regard to preferred embodiments. However, it will be ob-
vious to persons skilled in the art that a number of vari-

ation and modifications can be made without departing
from the scope of the invention as described herein.

Claims

1. A sample tab comprising:

a base plate having a top surface and a bottom
surface, the top surface of the base plate defin-
ing a first plane;
a well disposed on a section of the base plate,
the well having a side wall and a bottom wall,
wherein a top surface of the bottom wall defines
a second plane, the second plane disposed
above or below the first plane, and
a cover plate hingedly connected to the base
plate, the cover plate having an open position
allowing a sample to be introduced into the well
and a closed position in which a bottom surface
of a section of the cover plate covers the well,

wherein at least a portion of the bottom wall of the
well is transparent or translucent, and wherein at
least a portion of one of the section of the cover plate
and the section of the base plate is transparent or
translucent, and at least a portion of the other of the
section of the cover plate and the section of the base
plate is transparent, translucent or reflective, or
wherein the bottom wall of the well is defined by the
section of the base plate, and wherein at least a por-
tion of one of the section of the cover plate and the
section of the base plate is transparent or translu-
cent, and at least a portion of the other of the section
of cover plate and the section of the base plate is
transparent, translucent, or reflective.

2. The sample tab of claim 1, wherein the side wall of
the well comprises one, or more than one overflow
opening, and is surrounded by a containment wall,
and wherein the containment wall and the side wall
define an overflow channel therebetween.

3. The sample tab of claim 2, wherein the containment
wall is circular.

4. The sample tab of claim 2 or claim 3, wherein the
containment wall comprises a sealing member on its
upper surface.

5. The sample tab of claim 4, wherein the sealing mem-
ber is an O ring.

6. The sample tab of claim 4, wherein the sealing mem-
ber is a pliable material integral with the containment
wall.

7. The sample tab of any one of the preceding claims,

25 26 



EP 1 630 541 A1

15

5

10

15

20

25

30

35

40

45

50

55

further comprising a locking member for locking the
cover plate to the base plate, when the cover plate
is in the closed position.

8. The sample tab of claim 7, when dependent on any
one of claims 2 to 6, wherein the locking member is
an element for frictionally engaging an outer portion
of the containment wall when the cover plate is in
the closed position.

9. The sample tab of claim 8, wherein the containment
wall is circular, and the element is a circular ring.

10. The sample tab of claim 7, wherein the locking mem-
ber comprises one, or more than one clip for locking
the cover plate to the base plate when the cover plate
is in the closed position.

11. The sample tab of any one of claims 7 to 10, wherein
the locking member is on the cover plate, the base
plate, or both the cover plate and the base plate.

12. The sample tab of any one of the preceding claims,
wherein the side wall of the well is circular.

13. The sample tab of any one of claims 1 to 12, wherein
at least a portion of the bottom wall of the well is
transparent or translucent, at least a portion of the
section of the cover plate is reflective, and at least a
portion of the section of base plate is transparent or
translucent.

14. The sample tab of any one of claims I to 12, wherein
at least a portion of the bottom wall of the well is
transparent or translucent, at least a portion of the
section of the cover plate is transparent or translu-
cent, and at least a portion of the section of the base
plate is transparent or translucent.

15. The sample tab of any one of claims 1 to 12, wherein
at least a portion of the bottom wall of the well is
transparent or translucent, at least a portion of the
section of the cover plate is transparent or translu-
cent, and at least a portion of the section of the base
plate is reflective.

16. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is transparent or translu-
cent, the section of the cover plate is reflective, and
the section of the base plate is transparent or trans-
lucent.

17. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is transparent or translu-
cent, the section of the cover plate is transparent or
translucent, and the section of the base plate is trans-
parent or translucent.

18. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is transparent or translu-
cent, the section of the cover plate is transparent or
translucent, and the section of the base plate is re-
flective.

19. The sample tab of any one of claims I to 12, wherein
the bottom wall of the well is defined by the section
of the base plate, at least a portion of the section of
the cover plate is reflective, and at least a portion of
the section of the base plate is transparent or trans-
lucent.

20. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is defined by the section
of the base plate, at least a portion of the section of
the cover plate is transparent or translucent, and at
least a portion of the section of the base plate is
transparent or translucent.

21. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is defined by the section
of the base plate, at least a portion of the section of
the cover plate is transparent or translucent, and at
least a portion of the section of the base plate is
reflective.

22. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is defined by the section
of the base plate, the section of the cover plate is
reflective, and the section of the base plate is trans-
parent or translucent.

23. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is defined by the section
of the base plate, the section of the cover plate is
transparent or translucent, and the section of the
base plate is transparent or translucent.

24. The sample tab of any one of claims 1 to 12, wherein
the bottom wall of the well is defined by the section
of the base plate, the section of the cover plate is
transparent or translucent, and the section of the
base plate is reflective.

25. The sample tab of any one of the preceding claims,
wherein the second plane is below the first plane.

26. The sample tab of any one of claims 1 to 24, wherein
the second plane is above the first plane.

27. The sample tab of any one of the preceding claims,
wherein the side and bottom walls of the well are
defined by the base plate.

28. The sample tab of claim 27, wherein the side wall of
the well extends above the top surface of the base
plate.
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29. A method for analyzing a sample, comprising:

i) adding a sample into the well of the sample
tab according to any one of the preceding
claims,
ii) closing the cover plate of the sample tab,
iii) inserting the sample tab into an instrument
for analyzing the sample, and
iv) analyzing the sample.

30. The method according to claim 29, wherein, in the
step of inserting (step iii)), the sample tab is placed
in a horizontal position within a sample holder of the
instrument, and
wherein the sample is analyzed by projecting elec-
tromagnetic radiation through the well in a direction
substantially perpendicular to the position of the
sample tab.

31. A sample tab comprising:

a base plate having a top surface, a bottom sur-
face, and an opening extending from the top sur-
face to the bottom surface, the top surface of
the base plate defining a first plane, and the bot-
tom surface of the base plate defining a second
plane;
an insert comprising a well for insertion within
the opening, the well having a side wall and a
bottom wall, the insert disposed at least partly
in the opening, wherein a top surface of the bot-
tom wall defines a third plane, the third plane
being above the first plane, coincident with the
first plane, between the first and the second
plane, coincident with the second plane, or be-
low the second plane, and
a cover plate connected to the base plate, the
cover plate having an open position allowing a
sample to be introduced in the well and a closed
position in which a bottom surface of a section
of the cover plate covers the well,

wherein at least a portion of one of the section of the
cover plate and the bottom wall of the well is trans-
parent or translucent, and at least a portion of the
other of the section of the cover the bottom wall of
the well is transparent, translucent or reflective.

32. A set of two, or more than two sample tabs, wherein
each of the two, or more than two sample tabs com-
prises:

a base plate having a top surface and a bottom
surface, the top surface of the base plate defin-
ing a first plane;
a well disposed on a section of the base plate,
the well having a side wall and a bottom wall,
wherein a top surface of the bottom wall defines

a second plane, the second plane disposed
above the first plane, below the first plane, or
coincident with the first plane, and
a cover plate hingedly connected to the base
plate, the cover plate having an open position
allowing a sample to be introduced into the well
and a closed position in which a bottom surface
of a section of the cover plate covers the well,

wherein at least a portion of the bottom wall of the
well is transparent or translucent, and wherein at a
least a portion of one of the section of the cover plate
and the section of the base plate is transparent or
translucent, and at least a portion of the other of the
section of the cover plate and the section of the base
plate is transparent, translucent or reflective, or
wherein the bottom wall of the well is defined by the
section of the base plate, and wherein at least a por-
tion of one of the section of the cover plate and the
section of the base plate is transparent or translu-
cent, and the other of the section of the cover plate
and the section of the base plate is transparent,
translucent, or reflective, and

a) wherein an inner surface of the side wall of
the well of one of the two, or more than two sam-
ple tabs has a height of a first value, and the
inner surface of the side wall of the well of each
of the other one, or more than one of the two, or
more than two sample tabs has a height sub-
stantially equal to the first value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of
the other one, or more than one of the two, or
more than two sample tabs has a length less
than or greater than the second value, or
b) wherein an inner surface of the side wall of
the well of one of the two, or more than two sam-
ple tabs has a height of a first value, and the
inner surface of the side wall of the well of each
of the other one, or more than one of the two, or
more than two sample tabs has a height less
than or greater than the first value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of
the other one, or more than one of the two, or
more than two sample tabs has a length sub-
stantially equal to the second value.

33. A set of two, or more than two sample tabs, wherein
each of the two, or more than two sample tabs com-
prises:

a base plate having a top surface, a bottom sur-
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face, and an opening extending from the top sur-
face to the bottom surface, the top surface of
the base plate defining a first plane, and the bot-
tom surface of the base plate defining a second
plane;
an insert comprising a well for insertion within
the opening, the well having a side wall and a
bottom wall, the insert disposed at least partly
in the opening, wherein a top surface of the bot-
tom wall defines a third plane, the third plane
being above the first plane, coincident with the
first plane, between the first and the second
plane, coincident with the second plane, or be-
low the second plane, and
a cover plate connected to the base plate, the
cover plate having an open position allowing a
sample to be introduced in the well and a closed
position in which a bottom surface of a section
of the cover plate covers the well,

wherein at a least a portion of one of the section of
the cover plate and the bottom wall of the base plate
is transparent or translucent, and at least a portion
of the other of the section of the cover plate and the
section of the bottom wall of the well is transparent,
translucent or reflective, and

a) wherein an inner surface of the side wall of
the well of one of the two, or more than two sam-
ple tabs has a height of a first value, and the
inner surface of the side wall of the well of each
of the other one, or more than one of the two, or
more than two sample tabs has a height sub-
stantially equal to the first value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of
the other one, or more than one of the two, or
more than two sample tabs has a length less
than or greater than the second value, or
b) wherein an inner surface of the side wall of
the well of one of the two, or more than two sam-
ple tabs has a height of a first value, and the
inner surface of the side wall of the well of each
of the other one, or more than one of the two, or
more than two sample tabs has a height less
than or greater than the first value, and
wherein the top surface of the bottom wall of the
well of one of the two, or more than two sample
tabs has a length of a second value, and the top
surface of the bottom wall of the well of each of
the other one, or more than one of the two, or
more than two sample tabs has a length sub-
stantially equal to the second value.

34. A method for analyzing a set of two, or more than
two samples, comprising:

i) adding one of the two, or more than two sam-
ples into the well of one of the two, or more than
two sample tabs of the set according to claim 32
or claim 33;
ii) closing the cover plate of the sample tab from
step i);
iii) inserting the sample tab from step ii) into an
instrument for analyzing the sample added in
step i);
iv) analyzing the sample, and
v) repeating steps i)-iv) for each of the other one,
or more than one sample tab of the two, or more
than two sample tabs.
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